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Description 

This invention relates generally to data communi- 
cation systems and, in particular, to a method and ap- 
paratus for managing a migration of a mobile data 5 
processing unit through a wireless network without toss 
of network connection. 

Portable data processing apparatus, such as work- 
stations and other devices, may be connected to a local 
area network (LAN) via wireless links, which may use 
infrared or radio signals as a communications medium, 
The connection of the portable data processor to the 
LAN is through a base station. The base station is an 
intelligent device that may appear to the LAN as a 
bridge, a gateway or a concentrator. There may be mul- 
tiple mobile units connected by wireless links to a single 
base station, the base statbn providing a protocol that 
enables the mobile units to communicate with the LAN. 
The mobile units may appear to the LAN to be a subnet 
or to be part of the same logical LAN. Whatever protocol 
Is employed, a mapping exists for ensuring that network 
data messages, or datagrams, that are addressed to a 
mobile unit are routed to the appropriate base station 
for transmission to the addressed mobile unit. The map- 
ping also ensures that datagrams originating with a par- 
ticular one of the mobile units are correctly routed into 
the LAN. 

A natural feature of a network of portable wireless 
devices is that a given portable device will continually 
visit a series of base stations. One example of a useful 
application is in a hospital environment wherein medical 
personnel are in contact with a patient database through 
a wireless network, which in turn is coupled to a wired 
LAN through which the database is accessible. Base 
stations may be celling mounted in each patient room 
for sending and receiving information to a handheld data 
processing device carried by the medical personnel. As 
the medical personnel make their rounds they can be 
expected to visit a large number of base stations. 

This expected pattern of use gives rise to two dis- 
tinct sets of problems. Firstly, a mechanism is required 
to inform senders of which base station is currently host- 
ing a moving data processor. Under one known network 
protocol, TCP/IP by example, an Address Resolution 
Protocol (ARP) can perform this function. 

A second problem relates to providing a mechanism 
to conceal from a remote sender that the moving work- 
station has intermittently disconnected from the net- 
work. For some protocols, for example those based on 
NETBIOS sessions, interruption of the session leads to 
its termination. For TCP/IP, failure to deliver a frame of 
data results in some number of retries followed by a 
timeout and disconnection from the network. 

In that movement or migration of the mobile data 
processors between base stations may be a frequent 
and on-going activity for some wireless network appli- 
cations It can be appreciated that it is Important to pro- 
vide mechanisms to sustain the illusion of a permanent, 



if virtual, connection of the workstation to the network. 
To provide such a mechanism it is important to also pro- 
vide an efficient and reliable method for a given base 
station to "hand-off" a moving data processor to another 
base station without loss of connection from the network 
and without a loss of data being directed from the net- 
work to the mobile data processor. 

In U.S. Patent No. 4,456.793, issued June 26, 1 984, 
W. E. Baker et al. describe a cordless telephone system 
having infrared wireless links between handsets and 
transponders. The transponders are wired to subsystem 
controllers which are in turn wired to a system controller. 
The central controller polls the cordless stations every 
1 00 milliseconds to detect cordless station kxiations and 
to identify "missing" cordless stations. 

In U.S. Patent No. 4,807,222, issued February 21, 
1 989 N. Amitay describes a LAN wherein users commu- 
nicate with RF or IR signals with an assigned Regional 
Bus Interface Unit (RBIU). Protocols such as CSMA/CD 
and slotted ALOHA are employed in communicating 
with the RBIUs. 

In commonly assigned U.S. Patent No. 4,809,257, 
issued February 28, 1989 D. Gantenbein, F. Gfellerand 
E. l\^umprecht describe an infrared communication sys- 
tem are assigned to one of a plurality of hierarchical cat- 
egories. 

In commonly assigned U.S. Patent No. 4,402,090, 
issued August 30, 1983, F. Gfeller et al. describe an in- 
frared communication system that operates between a 
plurality of satellite stations and a plurality of terminal 
stations. A host computer communicates with the termi- 
nal stations via a cluster controller and the satellite sta- 
tions, which may be ceiling mounted. Communication 
with the terminal stations is not interrupted even during 
movement of the terminal stations. 

In Japanese Publication 89-169063/23 there Is de- 
scribed a voice system that stores a recording of a voice 
message when a mobile statbn cannot be reached. 
Subsequently, the mobile station transmits a message 
recovery code in response to which a base station sends 
the recorded message. 

In European Patent Application EP-A-0 332 825 is- 
sued September 20, 1989 T. A. Freeburgand D.F. Dautel 
describe a cellular data telephone system for providing 
data and telephone services. The system responds to 
a lack of data activity by disconnecting a cellular tele- 
phone call, while a landline telephone call is maintained. 
Subsequently occurring data activity Is handled by re- 
freshing the cellular call. 

In International Application WO 88/07794, pub- 
lished October 6, 1988, G. Vacon et al. disclose appa- 
ratus and method for coupling two LANs by means of a 
wireless radiation link. 

In IBM Technical Disclosure Bulletin, Vol. 20, No. 7, 
December 1977 F. Closs et al. describe the use of both 
line-of-slght and diffuse transmission of Infrared signals 
for wireless communications between a ceiling-based 
controller and a plurality of terminals. 
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In IBM Technical Disclosure Bulletin, Vol. 24, No. 8. 
page 4043. January 1982 R Gfeller describes general 
control principles of an Infrared wireless network incor- 
porating multiple ceiling mounted transponders that 
couple a host/controller to multiple terminal stations. Ac- 
cess to the uplink channel is controlled by a Carrier 
Sense Multiple Access/Collision Detection (CSMA/CD) 
method. 

In IEEE Transactions on Communications 38 
(1990) August, Nr. 8, p. 1272-1280 D.J. Goodman de- 
scribes a communication network consisting of fixed 
base stations which are exchanging cell data packets 
with mobile wireless terminals. A method for re-routing 
data packets when a wireless terminal is handed over 
to a new base station is given. A prerequisite for a con- 
tinuous data flow according to this method is that the 
mobile terminal immediately establishes a link with a 
second base station when breaking a link with a first 
base station. 

It is thus an object of the invention to provide meth- 
od and apparatus for providing a continual connection 
of a migrating data processor to a network employing a 
wireless link. 

The foregoing and other problems are overcome 
and the object of the invention is realized in advanta- 
geous manner, by a method, and apparatus for accom- 
plishing the method, that provides a continual connec- 
tion of a data processor to a wired network as laid down 
basically in the independent claims. The network is of 
the type that has a plurality of base stations, or wireless 
link adapters, each of which directs datagrams from the 
network over a wireless link to data processors within 
an associated active group. A given one of the data 
processors is enabled, at any given time, to be a mem- 
ber of an active group associated with only one link 
adapter. 

In response to the data processor breaking the wire- 
less link with a first, original, link adapter a first step de- 
letes the data processor from the active group of the first 
link adapter. A second step redirects datagrams intend- 
ed for the data processor from the first link adapter to a 
storage device or network spooler. 

In response to the data processor subsequently es- 
tablishing a link with a second, new, link adapter a next 
step adds the data processor to the active group asso- 
ciated with the second link adapter. Further steps trans- 
mit stored datagrams in a First In/First Out order from 
the storage device to the second link adapter, receive 
the datagrams from the storage device; and send the 
received datagrams from the second link adapter to the 
data processor. 

In response to the storage device transmitting all of 
the stored datagrams to the second link adapter the . 
method Includes the further steps of terminating the re- 
direction of datagrams from the first link adapter to the 
storage device and receiving, from the network with the 
second link adapter, further datagrams addressed to the 
data processor. 



The above set forth and other features of the inven- 
tion are made more apparent In the ensuing Detailed 
Description of the Invention when read In conjunction 
with the attached Drawing, wherein: 

5 

Fig. la is a block diagram showing a plurality of mo- 
bile units communicating with a base station; 

Fig. lb is a block diagram of the base station of Fig. 
10 la; 

Fig. 1c is a block diagram of the mobile unit of Fig. 

la; / 

IS Fig. 2 shows a plurality of overlapping base station 
communication cells; 

Fig. 3 shows a plurality of base stations disposed 
in separate rooms and not having overlap- 
20 ping coverage areas; 

Fig. 4 shows one embodiment of a transmission 
packet that Is suitable for communicating 
command and data information between the 
2S mobile units and a base station; 

Fig. 5 depicts a logic flow interaction between a mi- 
grating mobile unit and two base stations; 
and 

30 

Fig. 6 is a schematic diagram of a logical LAN hav- 
ing two distinct physical LANs coupled to- 
gether by a gateway. 

35 DETAILED DESCRIPTION OF THE INVENTION 

Fig. la depicts an embodiment of the Invention 
wherein a mobile data processing unit 10 is In bidirec- 
tional communication with a network link adapter, or 

40 base station 12, over an optical radiation communica- 
tions channel. The base station 1 2 is coupled via a con- 
nector 14 to a wired local area network (LAN) 16. As 
shown the base station 1 2 is disposed within or adjacent 
to a celling 18 and the mobile unit 10 is carried or is 

45 othenwise transported over a floor 20. Of course, the mo- 
bile unit 10 may be used In a stationary manner If de- 
sired. 

In accordance with a presently preferred communi- 
cation technique communication between the mobile 

so unit 1 0 and the base station 1 2 is accomplished through 
two discrete infrared optical channels. Specifically, there 
is provided a relatively low-bandwidth, for example 50 k 
Bits/s, command channel (CC) and a relatively higher- 
bandwidth, for example 1 M BIt/s or higher, data channel 

55 (DC). An uplink command channel (CCg), uplink being 
from the mobile unit 10 to the base station 12, has a 
carrier frequency or wavelength that is offset from a 
downlink command channel (GCd), downlink being from 
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the base station 1 2 to the mobile unit 1 0. by an amount 
sufficient to prevent collisions between uplink and down- 
link command messages. Similarly, an uplink data chan- 
nel (DCy) has a carrier frequency or wavelength that is 
offset from a downlink data channel (DCq) by an amount 5 
sufficient to prevent collisions between uplink and down- 
link data messages. 

The communications channels are carried via an In- 
frared (IR) data link having a preferred wavelength of 
approximately 1 .4 microns, although presently available 
optical devices readily provide for operation within the 
range of approximately 750 nanometers to approxi- 
mately 1000 nanometers. In accordance with the inven- 
tion the command channel is carried by a diffuse trans- 
mission, relatively low bit-rate channel while the data 
channel is conveyed by a lineof-sight, relatively high 
bit-rate channel. This permits the control channel of a 
mobile unit 10, including one that is just coming within 
range of a base station 12, to establish communication 
with the base station 1 2 and also possibly through a net- 
work to a host system, before reliable communication 
becomes feasible on the higher frequency data channel. 
The result is the provision of a more reliable and more 
efficient infrared data communications network. 

This presently preferred communication technique 
is disclosed In commonly assigned U.S. Patent Applica- 
tion Serial No. 07/605,586, filed 29 October 1990, enti- 
tled "Control Method for an Infrared Wireless Data Link", 
by C. Harrison et al. (IBM's Docket No. YO990-050). 

Referring to Fig. 1.b there Is shown a simplified block 
diagram of the base station 12. The base station 12 is 
coupled to the LAN 16 via the connector 1 4. Connector 
1 4 is coupled to a network adapter transceiver 22 which 
in turn is coupled to an Internal bus 24. The base station 
1 2 includes a processor 26 that is bidirectlonally coupled 
to a memory 28 that stores prog ram- related and other 
data, including packets of data transmitted to or re- 
ceived from the mobile units 1 0. Processor 26 also com- 
municates with a plurality of modulators and receivers, 
specifically a control modulator 30a, a control receiver 
30b, a data modulator 30c and a data receiver 30d. 
These IR modulators and receivers have inputs coupled 
to suitable infrared emitting or receiving devices such 
as laser diodes, LEDs and photodetectors. In the illus- 
trated embodiment the control modulator 30a and the 
data modulator 30c both have an output coupled to a 
transmit diode 1 (TD1). In an alternate embodiment the 
data modulator 30c is not coupled to the TD1 but is in- 
stead coupled to a second transmit diode (TD2). 

Referring now to Fig. 1c there Is shown in block di- 
agram form an embodiment of the mobile unit 1 0. Mobile 
unit 10 includes a processor 32 coupled to an operator 
input device 34 and also coupled to an operator display 
device 36. Operator input device 34 may be a keyboard 
or any suitable data entry means. Similarly, operator dis- 
play device 36 may be aflat panel alphanumeric display 
or any suitable display means. Also coupled to proces- 
sor 32 is a memory 38 that stores program-related data 



and other data, such as packets of information received 
from or intended to be transmitted to the base station 
12 and also an identification of the mobile unit 10. Also 
coupled to processor 32 are a plurality of command and 
data modulators and receivers 40a-40d. In Fig. 1c it can 
be seen that the command modulator 40a (uplink) is pro- 
vided with a first frequency f ^ while the command receiv- 
er 40b (downlink) is provided with a second frequency 
f^' that Is offset from f^. Similarly, It can be seen that the 
data modulator 40c (uplink) is provided with a first fre- 
quency fg while the data receiver 40d (downlink) is pro- 
vided with a second frequency fg' that is offset from fg. 
The data receivers of Figs 1b and 1c include demodu- 
lators and filters and operate in a conventional manner 
to extract the modulated bit stream from the received 
optical signals. Similariy, the modulators of Figs, lb and 
1c operate in a conventional manner to modulate the 
optbal output in accordance with a transmitted bit 
stream. 

. The wired LAN 16 may conform to any suitable net- 
work configuration. One suitable network protocol is 
known as TCP/IP, as described in detail in "Internet- 
working with TCP/IP Principles, Protocols, and Architec- 
tures" by Douglas E. Comer, Prentice Hall, New Jersey, 
1988. 

Fig. 2 Illustrates a plurality of the base stations 12 
each of which is coupled to a wired LAN 1 6 which in turn 
is coupled to a host data processing system 50. At least 
one mass data storage device, or spooler 52, is also 
coupled to the LAN 16 and Is employed In a manner de- 
scribed in detail below. The base stations 12 are dis- 
posed such that substantially symmetrical optical fields 
(42a-42d) associated with each are overlapping. Thus, 
it can be seen that certain of the plurality of mobile units 
10 are contained wholly within a single one of the fields 
while the mobile unit 10a is disposed within an overlap- 
ping region 44 between the fields 42a and 42b. The mo- 
bile unit 10c is disposed within a region not covered by 
any of the base stations 1 2. During use, the mobile units 
10 can be expected to move about within a given region 
and to travel, or migrate, from one region to another. 
This is depicted by the mobile units 1 0e and 1 0e*. Mobile 
unit lOe can be seen to enter the regbn 42d along the 
path A and to subsequently exit, reenter and again exit 
the region. The mobile unit lOe' can be seen to follow 
the path B and to enter the region 42c, pass through an 
overlap region, pass into the region 42d and subse- 
quently exit the coverage region. As can be appreciated, 
it is important to provide a handoff mechanism that per- 
mits the mobile units lOe and lOe' to establish contact 
with various ones of the base stations 12 while preserv- 
ing an appearance of a constant connection to the LAN 
16. 

Fig. 3 illustrates another embodiment wherein the 
plurality of base stations 12 are each disposed within a 
separate cell or room (46a, 46b). In this embodiment 
there is no overlap between base station fields. So long 
as a mobile unit is within a room it is in communication 
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with the associated base station 12. However, tor those 
mobile units 10d which are illustrated to be within a hall- 
way communication may be possible if properly aligned 
with a doonway or other opening Into the enclosed area 
served by the base station 1 2. 

Communication is preferably achieved by Time Di- 
vision Multiple Access (TDMA) technique wherein a plu- 
rality of slots make up a frame. The frames are repeat- 
edly transmitted and a given mobile unit 10 is assigned 
one or more specific slots within which to transmit or re- 
ceive information. Fig. 4 illustrates one suitable slot 48 
format that Is similar to that disclosed in the before men- 
tioned comnrtonly assigned U.S. Patent 4,402,090, Spe- 
cifically, a slot delimiter or synchronization (SYNC) field 
48a is followed by a destination address field 48b and 
a source address field 48c. For an uplink message the 
destination address would be that of a base station 1 2 
while the source address would be that of the transmit- 
ting mobile unit 1 0. In this regard each of the mobile units 
is assigned an identifier or address that typically corre- 
sponds to a network address. The mobile unit 10 ad- 
dresses may be hardwired or otherwise preassigned. 
Preferably, the addresses are dynamically assigned 
when communication is established between the net- 
work and the mobile unit 10. 

A next slot 48 field is a length field 48d which gives 
the length in bytes of the following data field 48e. For a 
command slot the data field will typically be substantially 
smaller than a data field 48e associated with a data slot. 
Following the data field 48e Is a data integrity field, typ- 
ically a CRC field 48f. A further slot delimiter is provided 
by a trailer field 48g. It should be realized that this format 
is exemplary only and that a number of suitable formats 
can be devised. 

Each slot on the wireless link may be a re-pack- 
etized frame of the wired network protocol, for example, 
TCP/IP. The destination address field 48b Is the address 
of the base station 12, possibly but not necessarily the 
base unit's IP address. The source address field 48c is 
either the base station 1 2 address (downlink) or the mo- 
bile unit 10 address (uplink), also possibly but not nec- 
essarily the mobile unit's IP address. 

In the optk^al communication system of the Inven- 
tion all wireless communication Is between the base sta- 
tion 12 and the mobile units 10, There Is no direct com- 
munication between the mobile units 1 0. The slotted TD- 
MA method is employed for transmission In each direc- 
tion. Frames of slots 48 are passed to or from mobile 
units 10 which are allocated specific slots according to 
an arbitration scheme performed by the base station 1 2. 

The mobile wireless network thus far described pro- 
vides both media access control and data link control as 
indicated below. 

Media access control relates to arbitration among 
the group of mobile units 10 for uplink access to the wire- 
less medium of the infrared data link. Control require- 
ments are asymmetric with respect to the uplink and the 
downlink channels. In the presently preferred embodi- 



ment the uplink and downlink are carried on separate 
optical wavelengths, thus avoiding collision. 

The uplink control problem is relatively complex, 
since it is responsible for establishing the link when the 
5 mobile unit 10 first comes within range of the base sta- 
tion 12. Furthermore, media access control Is required 
for this link. 

Typical control events that are conveyed between 

the mobile unit 10 to the base station 12 upon the lower 
10 bandwidth CCy channel may Include, but are not limited 
to, the following. 

a) Establishment of connection with the base sta- 
tion 1 2. that is, becoming a member of the base sta- 

'5 tion's mobile unit group. 

b) Authentication of the mobile unit's Identity 

c) Request for access to the medium, when the mo- 
20 bile unit 1 0 has one or more slots to transmit. This 

involves an arbitration performed by the base sta- 
tion 12 among those members of the associated 
nnobile unit group having slots to transmit. These 
mobile units may also be referred to as "active 
25 members". 

d) Deletion of access to the medium at the end of a 
transmission or if the mobile unit 10 "disappears" or 
disconnects. 

30 

e) Control of optical power or of data transmission 
rates to accommodate a close approach to the base 
statkDn 12 by the mobile unit 10 or to permit bwered 
transmission rates when the signal path Is shad- 

35 owed. By example, it may be desirable to reduce 
transmitted power within a certain radius of the base 
statbn 1 2 in order to prevent overdriving the CR 
30b. 

40 i) Allocation of a slot 48 for the uplink data transmis- 
sion. 

g) Re-transmission of uplink slots found to have 
transmission errors. 

45 

h) A request that the mobile unit 1 0 temporarily sus- 
pend transmission. 

I) A request that the mobile unit 1 0 discard any data 
so that remains to be transmitted. 

Of these various and exemplary control events the 
first (a) of establishing connection with the base station 
12 is the most complex in that it requires the mobile unit 
55 10 and the base station 12 to detect and acknowledge 
each other's presence. 

In operation a mobile unit 1 0 seeking a base station 
12 transmits a request for connection on the control 
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channel by using maximum optical power. Since, in a 
presently preferred embodiment of the invention, the 
control channel is separate from the data channel this 
asynchronous transmission does not interfere with up- 
link data transmission that may be process between the 
base station 12 and another mobile unit 10, although It 
may interfere with ongoing uplink control signals. 

The access mechanism for the uplink control chan- 
nel is preferably a simple ALOHA protocol of a type 
known in the art. This protocol permits asynchronous 
requests for connection by an approaching mobile unit 
10 to be handled in the same nnanner as requests from 
the existing group members. To improve the ■fairness" 
of the ALOHA access under near/far conditions, the mo- 
bile units 10 preferably have controllably variable power 
levels for the control signal transmission. 

After the new mobile unit 10 is added to the base 
station 1 2 group the newly added member of the group 
is enabled to exchange control messages with the base 
station 12 using the uplink and downlink control chan- 
nels. 

In regard to downlink control events It Is noted that 
there is no requirement for downlink media access con- 
trol, since only the base station 12 uses the downlink* 
channel, whereas the uplink channel must be shared by 
all of the mobile units within the associated group. It is 
assumed that the base station 1 2 avoids transmitting 
slots to mobile units that are not members of the asso- 
ciated group. That is, the base station 1 2 only transmits 
to mobile units 1 0 with which the base station 1 2 has an 
established link. For the downlink path therefore, the 
mobile unit 10 need only recognize slots 4B having the 
mobile unit's address within the field 48b. 

Typical downlink control events that are conveyed 
from the base station 12 to the mobile unit 10 upon the 
CCq channel may include, but are not limited to. the fol- 
lowing. 

a) Notification of an intention to transmit to a specific 
mobile unit 10 (n) slots of information. 

b) Notificatbn of the end of the transmission. 

Uplink responses to these control events from the 
mobile unit 10 to the base station 12 include the follow- 
ing. 

a) Acknowledgement of the receipt of a slot. 

b) A request for re-transmission of a slot. 

c) A request for a temporary suspension of data 
transmission due to, for example, a buffer full con- 
dition. 

d) A request for a more rapid transmission of slots. 
A base station 12 response to this uplink control 
event may be to allocate more time slots 46 within 



a frame to the requesting mobile unit 10. 

e) A request for a less rapid transmissbn of slots. 
A base station 12 response to this uplink control 
s event may be to allocate fewer time slots 48 within 
a frame to the requesting mobile unit 10. 

The downlink control channel is broadcast to all mo- 
bile units within the group and the control slot 48 address 

10 field 48b enables only the addressed mobile unit(s) to 
identify their control messages. The downlink data 
channel is also broadcast to all mobile units within the 
group and the corresponding data slot 48 address field 
48b enables only the addressed mobile unit(8) to Identify 

'5 their respective data packets. 

The newly added mobile unit 10 synchronizes with 
the data link slot sequence by being assigned one slot 
number by the base station 1 2, via the control channel. 
Thereafter the mobile unit 10 is expected to internally 

20 keep track of slot numbers, although it can request to 
be assigned a slot any number of times. The uplink and 
downlink paths employ the same set of slot numbers. A 
mobile unit 10 which has been authorized to use the up- 
link path waits for the beginning of its' authorized slot 

2S before sending data. A mobile unit 10 which has been 
instructed via the control channel to expect one or more 
packets of data from the downlink channel waits for the 
specified slot tp. occur and then begins to capture the 
information conveyed by that slot. A mobile unit can thus 

30 receive and transmit using a single assigned control or 
data slot. 

The base station 12 buffers within the memory 28 
data received from the wired network or from the uplink 
data channel. Data packets are transmitted in the order 

35 received within specified priority levels. The base station 
12 refrains from transmitting except when it has data or 
control information to broadcast. 

What follows now is a detailed description of a pres- 
ently preferred handoff method for managing migration • 

40 of the mobile units within the wireless network. It should 
be realized although that the handoff method of the in- 
vention is not limited for use in only a wireless network 
as described thus far. That is, there is no requirement 
that the units employ separate control and data chan- 

45 nels, or that infrared radiation be employed to provide 
the communication medium. That is, the teaching of the 
invention is also applicable to systems employing radio 
frequency (RF) or other types of energy as a communi- 
cation medium. Nor is any one specific network topology 

so or network access method required to realize the teach- 
ing of the invention. 

There are two circumstances in which a mobile unit 
10 may lose contact with the base station 12 on which 
it Is currently hosted. 

55 A first circumstance is when the wireless link to the 
base station 12 is broken. The base station 12 eventu- 
ally determines that it can no longer communicate to the 
mobile unit 10, typically by the expiration of a commu- 
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nication timeout. 

In general, the base station 12 may have advance 
notice that the link will be broken and, in a worst case, 
discovers that the link is broken after some delay of, for 
example, one second. The base station 1 2 executes the 5 
following method, as depicted in Fig. 5, to preserve an 
illusion of continued connection to the LAN 16. 

STEP A: 

The base station 1 2 deletes the mobile unit 10 from 
its active group, but continues to accept network data- 
grams for the mobile unit's address and, if the network 
protocol in use so requires, sends an acknowledgement 
back to the sender on behalf of the mobile unit 10. 

STEP B: 

The received datagrams are not directed to the 
wireless network downlink, but are re-directed instead 
to the spooler 52. Spooler 52 is comprised of, by exam- 
ple, a network file server that includes a large file system 
and a database manager. The base station 12 sends 
the re-directed datagrams to a port of the database man- 
ager, which queues the datagrams in storage using the 
mobile unit's address as a key. The base station 12 also 
logs in a memory 28 file 2Ba datagram identifiers for 
each datagram sent to the spooler 52. 

STEP C: 

After some period of time the mobile unit 10 re-es- 
tablishes connection to a base station 12, possibly the 
original base station, and the (new) base station 1 2 adds 
the mobile unit 10 to its active group, but does not yet 
notify the LAN 16 and begin to receive network data- 
grams for the mobile unit 10. 

STEP D: 

The new base station 1 2 queries the mobile unit 1 0 
over the wireless link to determine the identification of 
the original base station 12 that the mobile unit 10 was 
previously connected to. Also, in a multi-spooler LAN 
embodiment, the mobile unit 10 may be queried to de- 
termine which spooler the original base station 1 2 was 
expected to use. The new base station 1 2 may also que- 
ry, over the LAN 16, the original base station 12 to de- 
termine which spooler 52 was used to log the data- 
grams. 

STEP E: 

The new base station 12 then queries the spooler 
52, over the LAN 1 6, for any datagrams that the spooler 
52 may have stored for the mobile unit just added to the 
active group. Spooler 52 begins the transfer, over the 
LAN 1 6, of stored datagrams to the new base station 1 2 



in First In/First Out (FIFO) order. This transfer takes 
place from the spooler 52 to a LAN address owned per- 
manently by the new base station 1 2 and then from the 
new base station 1 2 to the mobile unit 1 0 over the wire- 
less link. 

It is noted that during this time the mobile unit 10 
still appears, to the LAN 1 6, to be attached to the original 
base station 1 2. This condition remains in effect until the 
spooling process is completed and the original base sta- 
tion 1 2 completes the handoff. This illusion of continued 
connectivity to the original base station 1 2 is maintained 
to avoid multiple interrupted handoffs. Thus, if the hand- 
off Is interrupted while the retrieval is In progress, the 
retrieval process can resume at the same or another 
base station 12, as described in greater detail below. 

As each datagram is transferred to the mobile unit 
10 via the new base station 12 the datagram is deleted 
from the spooler 52 queue and added to a received log 
28b in the new base station 12. It is noted that the old 
base station 12 may continue to re-direct datagrams to 
the spooler 52 during this retrieval period, thereby add- 
ing entries to its' associated sent log 28a. 

STEPF: 

After the spooler 52 is emptied, and in the case of 
path A in Fig. 2 where the original base station is the 
same as the new base station, datagrams are no longer 
directed to the spooler 52. By comparing the sent log 
28a with the received log 28b the base station deter- 
mines if it has retrieved all datagrams from the spooler 
52. In the case of missing datagrams spooler 52 is que- 
ried for datagrams placed into the queue after It was first 
emptied. When all datagrams are accounted for base 
station 1 2 deletes the two logs 28a and 28b. 

STEP G: 

Referring to Fig. 6, if the original base station 12 is 
not identical to the new base station 12 (path B of Fig. 
2) and/or if the mobile unit lOe has crossed from one 
physical LAN 16 to another physical LAN 16' the new 
base station 12' informs a bridge or gateway 54, if one 
is Implemented, of the mobile units' new location. The 
new base station 12' begins to receive network data- 
grams for the mobile unit 1 0 and sends a message over 
the LAN 16 to the original base station 12 requesting it 
to suspend re-direction of datagrams to the spooler 52 
and to send a copy of the sent log 28a. The original base 
station 12 deletes the sent log 28a after sending it, thus 
completing its handoff. By comparing the sent log 28a 
received from the previous base station 1 2 with the as- 
sociated received log 26b, the new base station 12 de- 
termines if it has retrieved all datagrams from the spool- 
er 52. In the case of missing datagrams spooler 52 is 
queried for datagrams placed into the queue after it was 
first emptied. Duplicate datagrams, which are received 
by both the old and the new base stations 12 and sent 
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to the spooler 52 queue by the old base station 12, are 
also detected and eliminated. When all datagrams are 
accounted for the new base station 12 deletes the two 
logs 28a and 28b. 

It should be noted that the only missing datagrams s 
to be recovered during handoff are any that are lost dur- 
ing the changeover from re-direction by the original base 
station 12 to reception by the new base station 12'. 
These datagrams may have been sent to the spooler 52 
after the new base station 12' believes it has emptied io 
the queue. Messages lost in the network (missing frame 
numbers) are detected when the base station 12 per- 
forming re-direction receives, or fails to receive, the da- 
tagram from the network as part of a basic transport lay- 
er protocol. Thus, the original sequence of datagrams fs 
is preserved and there is no requirement for a sender to 
buffer an entire sequence in order to ensure that all are 
eventually received by a target mobile unit. 

A critical step in the method is the suspension of 
redirection at the old base station 12. When this step Is 20 
completed (STEPS F or G), the original base station 1 2 
has successfully handed off the mobile unit 1 0 and is no 
longer involved. However, the handoff process does not 
occur until the new base station 12* has completed 
transfer of datagrams from the spooler 52. If the mobile 25 
unit 10 again loses contact before the original base sta- 
tion 1 2 has completed its handoff, the original base sta- 
tion 12 continues to perform redirection while the new 
base station 12' has simply sen/ed to retrieve a portion 
of the queued datagrams from the spooler 52. In this 30 
case the new base station 12' notifies the original base 
station 12 to delete from its sent log 28a those data- 
grams that were successfully delivered to the mobile 
unit 10 by the new base station 1 2'. Eventually the mo- 
bite unit 1 0 makes contact with another "new" base sta- ^ 
tlon 12 and the retrieval process is restarted. In that the 
order of the datagrams is preserved in the retrieval proc- 
ess the retrieval process may be interrupted at will with- 
out a loss of data or datagram order. The mobile unit 10 
can be expected to eventually remain in contact with a 40 
base station 1 2 for an amount of time sufficient to com- 
plete the datagram retrieval process and complete the 
handoff. 

If the spool server 52 is a separate systern on the 
LAN 16 the method requires that each datagram is 4S 
transmitted three times over the LAN: once from the 
original sender, once to the spooler 52 and once from 
the spooler 52. This network traffic may be avoided if 
each base station 12 also incorporates a file system. 
However, there are practical objections to the additional 
complexities required for such an implementation. 

The additional network traffic is approximately pro- 
portional to a ratio of the time the mobile unit 10 is dis- 
connected from the network to a total session time for 
communication with the remote sender. If the network 55 
bandwidth is sufficiently high, and if the rate of mobile 
unit migration is also high, in some modes of usage di- 
rect datagram transfer rarely occurs. For this case nnost 



datagrams are transferred in brief bursts of retrieval 
from the spooler 52. This may be considered to be a 
"normal" rTKxJe of operation for an intermittent wireless 
network such as might occur In the case of mobile robots 
or transportation systems incorporating base stations 
12 alongside highways or railway tracks. 

As was previously stated the handoff method of the 
invention is not limited for use in only a wireless network 
as described. Also, there is no requirement that the units 
employ separate control and data channels, or that In- 
frared radiation be employed to provide the communi- 
cation medium. Nor is any one specific network topology 
or network protocol or access method required to realize 
the teaching of the invention. Furthermore, certain steps 
or substeps of the method may be combined or accom- 
plished in a different order while still achieving substan- 
tially the same result 



Claims 

1 . A method for providing a continual connection of a 
data processor means (10) to a wired network (16) 
of the type having a plurality of wireless link adapter 
means (1 2) each of which bidlrectlonally passes da- 
ta to and from the network over a wireless link, the 
data being transmitted to or received from data 
processor means (1 0) having means for coupling to 
the wireless link, comprising the steps of: 
in response to the data processor means (10) 
breaking the wireless link with a first link adapter 
means, 

re-directing to network storage means (52), 
with the first link adapter means, any data received 
from the network that is intended for the data proc- 
essor means (10); 

in response to the data processor means (10) es- 
tablishing a link with a second link adapter means, 

transmitting stored data from the network stor- 
age means (52) the second link adapter means; 

receiving the data from the storage means (52); 
and 

sending the received data from the second link 
adapter means to the data processing means 
(10); 

in response to the network storage means (52) 
transmitting all of the stored data to the second link 
adapter means, 

terminating the re-direction of data from the first 
link adapter means to the storage means (52); 
and 

receiving from the network (16) with the second 
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link adapter means any further data addressed 
to the data processing means (10). 

2. Method as set forth in Claim 1 wherein the first link 
adapter means and the second link adapter means 
are the same link adapter means (12). 

3. Method as set forth in Claim 1 or 2 wherein the step 

of redirecting includes a step of maintaining, with 
the first link adapter means, a first record for iden- 
tifying the data re-directed to the storage means 
(52). 

4. Method as set forth in Claim 1 , 2 or 3 wherein the 
step of receiving the data from the storage means 
(52) includes a step of maintaining, with the second 
link adapter means, a second record for identifying 
the data received from the storage means (52). 

5. Method as set forth in Claim 1 , 2, 3 or 4 wherein the 
step of terminating includes a step of transmitting 
the first record from the first link adapter means to 
the second link adapter means and wherein the 
method includes a further step of comparing the re- 
ceived first record to the second record to determine 
if all stored data has been received from the storage 
means (52). 

6. A method providing providing a continual connec- 
tion of a data processor means (10) to a wired net- 
work (16) of the type having a plurality of wireless 
link adapter means (12) each of which directs data 
from the network (16) over a wireless link to data 
processor means (10) within an associated active 
group, wherein the data processor means (10) is 
enabled, at any given time, to be a member of an 
active group associated with only one link adapter 
means (12), comprising the steps of: 

In response to the data processor means (10) 
breaking the wireless link with a first link adapter 
means, 

deleting the data processor means (10) from 
the active group of the first link adapter means; 
and 

re-directing data intended for the data proces- 
sor means (10) to a storage means (52); 

in response to the data processor means (10) es- 
tablishing a link with a second link adapter means, 

adding the data processor means (10) to the 
active group associated with the second link 
adapter means; 

transmitting storeid data in a First In/First Out 
order from the storage means (52) to the sec- 



ond link adapter means; 

receiving the data from the storage means (52), 
and 

5 

sending the received data from the second link 
adapter means to the data processing means 
(10); 

10 in response to the storage means (52) transmitting 
all of the stored data to the second link adapter 
means, 

terminating the re-direction of data from the first 
^5 link adapter means to the storage means (52); 

and 

receiving from the network (1 6) further data ad- 
dressed to the data processing means (10) with . 
20 the second link adapter means. 

7. Method as set forth in Claim 6 wherein the step of 
adding the data processing means (1 0) to the active 
group includes a step of: 

25 

Interrogating the data processing means (10) 
to determine an identity of the first link adapter 
means; and 

30 interrogating the identified first link adapter 

means to determine an identity of the storage 
means (52) to which the data is being redirect- 
ed. 

35 8. Method as set forth in Claim 7 wherein the step of 
interrogating the data processing means (10) in- 
cludes a step of transmitting data over a diffuse in- 
frared radiation link and wherein the step of sending 
the received data from the second link adapter 

^0 means to the data processing means (1 0) includes 
a step of transmitting data over a line-of-sight infra- 
red radiation link. 

9. Method as set forth In Claim 6, 7 or 8 wherein the 
45 step of redirecting includes a step of maintaining a 

first log that identifies the data re-directed to the 
storage means (52). 

10. Method as set forth in Claim 5, 6, 7 or 8 wherein the 
so step of receiving the data from the storage means 

(52) includes a step of maintaining a second log that 
identifies the data received from the storage means 
(52). 

55 11. Method as set forth In anyone of Claims 6 to 10 
wherein the step of receiving the data addressed to 
the data processing means (1 0) with the second link 
adapter means includes an initial step of informing 
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a network bridge means that the second link adapt- 
er means is associated with a second network. 

12. Method as set forth in anyone ot the preceding 
Claims wherein the step of sending includes a step 
of transmitting the data with an infrared radiation 
medium or with a radio frequency medium. 

13. Apparatus for providing a continual connection of a 
data processor means (10) to a wired network (16) 
of the type having a plurality of wireless link adapter 
means (i 2) each of which bidirectionally passes da- 
ta to and from the network (1 6) over a wireless link, 
the data being transmitted to or received from data 
processor means (1 0) having means for coupling to 
the wireless link, comprising: 

data storage means (52) bidirectionally cou- 
pled to the network (16); 

means, responsive to the data processor 
means (10) breaking the wireless link with a first 
link adapter means, for re-directing to the data 
storage means (52) any data received from the 
network (1 6) that is intended for the data proc- 
essor means (10); 

means, responsive to the data processor 
means (10) establishing a link with a second 
link adapter means, for initiating the transmis- 
sion of stored data from the data storage means 
(52) to the second link adapter means; 

means for receiving the data from the data stor- 
age means (52); and 

means for sending over the wireless link the re- 
ceived d from the second link adapter means 
to the data process! means (10); 

means, responsive to the data storage means 
(52), transmitting all of the stored data to the 
second link adapter means, for terminating the 
re-directbn of data from the first link adapter 
means to the data storage means (52); and 

means for receiving from the network (1 6) with 
the seco link adapter means any further data 
addressed to the da processing means (10) 

14. Apparatus as set forth in Claim 13 wherein each of 
the link adapter means (1 2) and the data processing 
means ( each include means for transmitting and 
receiving contr Information over a diffuse infrared 
radiation linkand means for transmitting and receiv- 
ing the data over a llne-of-sight infrared radiation 
link. 



Patentanspruche 

1. Ein Verfahren zur Bereitstellung einer kontinulerll- 

chen Verbindung zwischen einem Datenprozessor- 

s mittel (10) und einem verdrahteten Netzwerk (16) 
von der Art, die eine Vielzahl von schnurlosen Ver- 
blndungsadaptermitteln (12) hat, von denen jedes 
uber eine schnurlose Verbindung Daten in belden 
Richtungen in das und aus dem Netzwerk ubertragt, 

10 wobel die Daten, die an die Datenprozessormittel 
(10) Obertragen oder von diesen empfangen wer- 
den, Mittel zum Anschlu3 an die schnurlose Verbin- 
dung haben und das Verfahren Schritte enthalt, um 
als Reaktion auf die Datenprozessormittel (1 0) die 

IS schnurlose Verbindung mit einem ersten Verbin- 
dungsadaptermittel zu unterbrechen, 

mit dem ersten Verbindungsadaptermittel Da- 
ten, die von dem Netzwerk empfangen werden und 
fur die Datenprozessormittel (10) bestimmt sind, an 

20 die Netzwerkspeichermittel (52) umzuleiten; 

als Reaktion auf die Datenprozessormittel (10) eine 
Verbindung mit einem Verbindungsadaptermittel zu 
erstellen, 

25 gespeicherte Daten aus den Netzwerkspei- 

chermitteln (52) an das zweite Verbindungsad- 
aptermittel zu Obertragen; 

Daten aus den Speichermittein (52) zu empfan- 
30 gen; und 

die Daten, die von dem zweiten Verbindungs- 
adaptermittel empfangen wurden an die Daten- 
prozessormittel (10) zu senden; 

35 

als Reaktion auf die Netzwerkspeichermittel (52) al- 
le gespeicherten Daten an das zweite Verblndungs- 
adaptemilttel zu Obertragen, 

40 die Umleitung von Daten aus dem ersten Ver- 

bindungsadaptermittel an die Speichermittel 
(52) zu beenden; und 

mit dem zweiten Verbindungsadaptermittel Ir- 
45 gendwelche Daten, die an die Datenprozessor- 

mittel (10) adressiert waren, von dem Netzwerk 
(16) zu empfangen. 

2. Verfahren wie in Anspruch 1 ausgef Ohrt, wobel das 
so erste Verbindungsadaptermittel und das zweite 

Verbindungsadaptermittel die gleichen Verbin- 
dungsadaptermittel (12) sind. 

3. Verfahren wIe In Anspruch 1 oder 2 ausgef Ohrt, wo- 
55 bei der Schritt fOr die Umleitung einen Schritt ent- 
halt, um mit dem ersten Verbindungsadaptermittel 
eine erste Aufzeichnung zu behalten, damit die Da- 
ten, die an die Speichermittel (52) umgeleitet wer- 



10 



19 



EP0 483 551 B1 



20 



den, identifiziert werden konnen. 

4. Verfahren wie in Anspruch 1 , 2 cxjer 3 ausgefuhrt, 
wobei der Schritt, urn Daten aus den Speichermit- 
teln (52) zu empfangen, einen Schritt entlialt. um s 
mit dem zweiten Verbindungsadaptermittel eine . 
zweite Autzeichnung zu behalten, danait die Daten, 
die von den Speichermitteln (52) empfangen wer- 
den, identifiziert werden l^onnen. 

10 

5. Verfahren wie in Anspruch 1, 2, 3 oder 4 ausgefuhrt, 
wobei der Schritt fur den Abschlu3 einen Schritt ent- 
halt, um die erste Autzeichnung aus dem ersten 
Verbindungsadaptermittel an das zweite Verbin- 
dungsadaptermittel zu ubertragen und das Verfah- i5 
ren einen weiteren Schritt enthalt, um die empfan- 
gene erste Autzeichnung mit der zweiten Autzeich- 
nung zu vergleichen und zu bestimmen, ob alle ge- 
speicherten Daten von den Speichermitteln (52) 
empfangen wurden. so 

6. Ein Verfahren zur Bereitsteliung einer l^ontinuierli- 
chen Verbindung zwischen einem Datenprozessor- 
mittel (10) und einem verdrahteten Netzwerk (16) 
von der Art, die eine Vielzahl von schnurlosen Ver- 2S 
bindungsadaptermittein (12) hat, von denen jedes 
uber eine schnurlose Verbindung Daten aus dem 
Netzwerk (16) an ein Daten prozessormittel (10) in 
einer angeschlossenen aktiven Gruppe steuert, 
wobei das Datenprozessormittel (10) zu einer ge- 30 
gebenen Zeit aktiviert wird, ein Mitglied einer akti- 
ven Gruppe zu sein, die nur mit einem Verbindungs- 
adaptermittel (12) verbunden ist und das Verfahren 
Schritte enthalt, um 

als Reaktion auf die Datenprozessormittel (10) die 3S 
schnurlose Verbindung mit einem ersten Verbin- 
dungsadaptermittel zu unterbrechen, 

die Datenprozessormittel (10) aus der akliven 
Gruppe des ersten Verbindungsadaptermittels 40 
zu loschen; und 

die Daten, die fur das Datenprozessormittel 
(10) bestimmt sind. an ein Speichermittel (52) 
umzuleiten; 4S 

als Reaktion auf das Datenprozessormittel (10) ei- 
ne Verbindung mit einem zweiten Verbindungsad- 
aptermittel herzustellen, 

so 

das Datenprozessormittel (10) zu der aktiven 
Gruppe hinzuzufugen, die an das zweite Ver- 
bindungsadaptermittel angeschlossen ist; 

gespeicherte Daten mit einem FIFO Befehl aus ss 
dem Speichermittel (52) an die zweiten Verbin- 
dungsadaptermittel zu ubertragen; 



die Daten aus dem Speichermittel (52) zu emp- 
fangen; und 

die empfangenen Daten aus dem zweiten Ver- 
bindungsadaptermittel an die Datenprozessor- 
mittel (10) zu senden; 

als Reaktion auf die Speichermittel (52) alle gespei- 
cherten Daten an das zweite Verbindungsadapter- 
mittel zu ubertragen, 

die Umleitung von Daten von dem ersten Ver- 
bindungsadaptermittel an die Speichermittel 
(52) zu beenden; und 

aus dem Netzwerk (16) weitere Daten zu emp- 
fangen, die mit dem zweiten Verbindungsadap- 
termittel an die Datenprozessormittel adres- 
siert werden. 

7. Verfahren wie in Anspruch 6 ausgefuhrt, wobei der 
Schritt, um die Datenprozessormittel (10) der akti- 
ven Gruppe hinzuzufugen, einen Schritt enthalt, um 

die Datenprozessormittel (10) abzufragen, eine 
Identitat des ersten Verbindungsadaptermittels 
zu bestimmen; und 

das erste identif izierte Verbindungsadaptermit- 
tel abzufragen, eine Identitat des Spelchermit- 
tels (52) zu bestimmen, in welches die Daten 
umgeleitet wurden. 

8. Verfahren wie in Anspruch 7 ausgefuhrt, wobei der 
Schritt zum Abfragen des Datenprozessormittels 
(10) einen Schritt enthalt, um Daten uber eine dif- 
fuse Infrarotstrahlenverbindung zu ubertragen und 
der Schritt, um die Daten von dem zweiten Verbin- 
dungsadaptermittel an die Datenprozessormittel 
(10) zu senden, einen Schritt enthalt^ um Daten 
uber eine Sichttinien-lnfrarotverbindung zu ubertra- 
gen. 

9. Verfahren wie in Anspruch 6, 7 Oder 6 ausgefuhrt, 
wobei der Schritt zur Umleitung einen Schritt ent- 
halt, um ein erstes Protokoll zu behalten, das die 
Daten identifiziert, die an die Speichermittel (52) 
umgeleitet werden. 

10. Verfahren wie in Anspruch 5, 6, 7 oder 8 ausgefuhrt, 
wobei der Schritt, um Daten von dem Speichermit- 
tel (52) zu empfangen, einen Schritt enthalt, um ein 
zweites Protokoll zu behalten, das die Daten iden- 
tifiziert, die von dem Speichermittel (52) empfangen 
werden. 

11. Verfahren wie in irgendeinem der Anspruche 6 bis 
10 ausgefuhrt, wobei der Schritt. um Daten zu emp- 
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fangen, die an das Datenprozessormittel adressiert 
wurden. einen Anfangsschritt enthatt, um ein Netz- 
werkbruckenmittel zu informieren, daB das zweite 
Verbindungsadaptermittel an ein zweites Netzwerk 
angeschlossen ist. 

12. Verfahren wie in irgendelnem der vorhergehenden 
Anspruche ausgefuhrt, wobei der Schritt zum Sen- 
den einen Schritt zum Ubertragen der Daten m\i ei- 
nem Inf rarotstrahlenmedlum Oder mit einem Radio- 
frequenzmedium enthalt. 

13. Gerat zur Bereitstellung einer kontinuierlichen Ver- 
bindungzwischen einem Datenprozessormittel (10) 
und einem verdrahteten Netzwerk (16) von der Art, 
die eine Vietzahl von schnurlosen Verbindungsad- 
aptermittein (12) hat. von denen jedes uber eine 
schnurlose Verbindung Daten in beiden Richtungen 
in das und aus dem Netzwerk Qbertragt, wobei die 
Daten, die an die Datenprozessormittel (10) uber- 
tragen Oder von diesen empfangen werden. Mittel 
zum Anschlu3 an die schnurlose Verbindung ha- 
ben. mit 

Datenspelchermittein (52), die In bekfen Rich- 
tungen mit dem Netzwerk (16) verbunden sind; 

MItteIn, die auf die Datenprozessormittel (10) 
reagieren, um die schnurlose Verbindung mit 
einem ersten Verbindungsadaptermittel zu un- 
terbrechen, um die Daten, die von dem Netz- 
werk (16) empfangen werden und fur die Da- 
tenprozessormittel (10) bestimmt sind, an das 
Datenspeichermlttet (52) umzuleiten; 

Mittein, die auf die Datenprozessormittel (10) 
reagieren, um eine Verbindung mit einem Ver- 
bindungsadaptermittel zu erstellen, um die 
Ubertragungder gespeicherten Daten aus dem 
Datenspeichermlttel (52) an das zweite Verbin- 
dungsadaptermittel auszulosen; 

Mittein, um die Daten aus dem Datenspeicher- 
mlttel (52) zu empfangen; und 

Mittein, um die Daten, die von dem zweiten Ver- 
bindungsadaptermittel empfangen werden, 
uber die schnurlose Verbindung an das Daten- 
prozessormittel (10) zu ubertragen; 

Mittein, die auf das Datenspeichermlttel (52) 
reagieren, indem alle gespeicherten Daten an 
die zweiten Verbindungsadapter ubertragen 
werden, um die Umleitung von Daten aus dem 
ersten Verbindungsadaptermittel ah die Daten- 
speichermlttel (52) zu beenden; und 

Mittein, um mit dem zweiten Verbindungsadap- 



termittel irgendwelche Daten. die an die Daten- 
prozessormittel (10) adressiert waren, von dem 
Netzwerk (16) zu empfangen. 

s 14. Gerat wie in Anspruch 13 ausgefOhrt, wobei jedes 
der Verbindungsadaptermittel (12) und der Daten- 
prozessormittel (10) Mittel enthalt, um Steuerinfor- 
nnatkjnen uber eine diffuse Infrarotstrahlenverbin- 
dungen zu ubertragen und zu empfangen und Mittel 

10 enthalt, um die Daten uber eine Sichtlinien-lnfrarot- 
strahlenverbindung zu ubertragen und zu senden. 



Revendicatlone 

IS 

1. Proced6 destine a procurer une connexion perma- 
nente d'un moyen de processeur de donndes (10) 
k un reseau cable (16) du type comportant une plu- 
ralite de moyens d'adaptateurs de liaison sans til 

20 (12) dont chacun fait passer de fa?on bidirection- 
nelle des donnees vers le reseau ou depuis celui- 
ci sur une liaison sans fil, les donnees etant emises 
ou regues depuis le moyen de processeur de don- 
ndes (10) comportant un moyen destind au coupla- 

25 ge de ta liaison sans fil, comprenant les stapes con- 
sistant ^ : 

en r^ponse au moyen de processeur de donnees 
(10), interrompre la liaison sans fil avec un premier 
moyen d'adaptateur de liaison, 

30 rediriger vers un moyen de memorisation du 

r6seau (52), avec le premier moyen d'adaptateur de 
liaison, toutes donnees quelconques revues depuis 
le reseau, qui sont destinies au moyen de proces- 
seur de donnees (10), 

35 en r^ponse au moyen de processeur de donnees 
(10), etablir une liaison avec un second moyen 
d'adaptateur de liaison, 

transmettre les donnees m^morisSes depuis le 
40 moyen de memofisatbn du rdseau (52) vers le 

second moyen d'adaptateur de liaison, 

recevoir les donnees depuis le moyen de me- 
morisation (52), et 

45 

envoyer les donn6es revues depuis le second 
moyen d'adaptateur de liaison au moyen de 
traitement des donnees (10). 

50 en rdponse au moyen de memorisation du reseau 
(52), transmettre la totalite des donnees memori- 
sees au second moyen d'adaptateur de liaison, 

mettre fin k la redirection des donnees depuis 
55 le premier moyen d'adaptateur de liaison vers 

le moyen de memorisation (52), et 

recevoir du reseau (16), avec le second moyen 
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d'adaptateur de liaison, toutes donn6es ult6- 
rieures adress6es au moyen de traitement des 
donn^es (10). 

2. Precede selon la revendicatlon 1, dans lequel le 
premier moyen d'adaptateur de liaison et le second 
moyen d'adaptateur de liaison sont le meme moyen 
d'adaptateur de liaison (1 2). 

3. Proc6d6 selon la revendicatlon 1 ou la revendica- 
tlon 2, dans lequel I'etape consistant k redirlger, 
comprend une etape consistant k consen/er, avec 
le premier moyen d'adaptateur de liaison, un pre- 
mier enregistrement destine k identifier les don- 
nees redirigees vers le moyen de memorisation 
(52). 

4. Procede selon la revendicatlon 1 , 2 ou 3, dans le- 
quel I'etape consistant a recevoir les donn^es de- 
puis le moyen de memorisation (52) comprend une 
etape consistant k conserver, avec le second 
moyen d'adaptateur de liaison, un second enregis- 
trement destine k identifier les donndes revues de- 
puis le moyen de memorisation (52). 

5. Proc6d6 selon la revendicatlon 1 , 2, 3 ou 4. dans 
lequel I'etape consistant k mettre fin k la redirection 
comprend une etape consistant a transmettre le 
premier enregistrement depuls le premier moyen 
d'adaptateur de liaison vers le second moyen 
d'adaptateur de liaison et dans laquelle le proced6 
comprend une etape supplemental re consistant a 
comparer le premier enregistrement re^u au se- 
cond enregistrement pour determiner si toutes les 
donnees m^morisees ont 6X6 regues depuis le 
moyen de memorisation (52). 

6. Procede destine a procurer une connexion perma- 
nente d'un moyen de processeur de donnees (10) 
k un reseau cSble (1 6) du type comportant une plu- 
ralite de moyens d'adaptateurs de liaison sans til 
(12), dont chacun dirige les donnees provenant du 
reseau (16) sur une liaison sans fil vers un moyen 
de processeur de donnees (10) k rinterieur d'un 
groupe actif associe, dans lequel le moyen de pro- 
cesseur de donnees (10) est valid6, k tout Instant 
donne, pour etre un membre d'un groupe actif as- 
socie a un seul moyen d'adaptateur de liaison (12), 
comprenant les etapes consistant k : 

en reponse au moyen de processeur de donnees 
(10), interrompre la liaison sans fil avec un premier 
moyen d'adaptateur de liaison, 

supprimer le moyen de processeur de donnees 
(10) du groupe actif du premier moyen d'adap- 
tateur de liaison, et 

rediriger des donnees destinees au moyen de 



processeur de donnees (10) vers un moyen de 
memorisation (52), 

en reponse au moyen de processeur de donnees 
s (10), etablir une liaison avec un second moyen 
d'adaptateur de liaison, 

ajouter le nnoyen de processeur de donnees 
(10) au groupe actif associe au second moyen 
10 d'adaptateur de liaison, 

transmettre des donnees memorisees dans 
I'ordre premier entre premier sorti (FIFO) de- 
puis le moyen de memorisation (52) vers le se- 
cond moyen d'adaptateur de liaison, 

recevoir les donnees depuis le moyen de me- 
morisation (52), et 

20 envoyer les donnees revues depuis le second 

moyen d'adaptateur de liaison vers le moyen 
de traitement des donnees (10), 

en reponse au moyen de memorisation (52), trans- 
25 mettre la totalite des donnees memorisees au se- 
cond moyen d'adaptateur de liaison, 

mettre fin a la redirection des donnees depuis 
le premier moyen d'adaptateur de liaison vers 
30 le moyen de memorisation (52). et 

recevoir depuis le reseau (16) d'autres don- 
nees adressees au nrK)yen de traitement des 
donnees (10) avec le second nrioyen d'adapta- 
35 teur de liaison. 

7. Procede selon la revendicatlon 6, dans lequel I'eta- 
pe consistant a ajouter le moyen de traitement des 
donnees (10) au groupe actif comprend une etape 
40 consistant k : 



45 



so 



interroger le moyen de traitement des donnees 
(10) afin de determiner une identite du premier 
moyen d'adaptateur de liaison, et 

interroger le premier moyen d'adaptateur iden- 
tifie afin de determiner une identite du moyen 
de memorisation (52) vers lequel les donnees 
sont redirigees. 



8. Procede selon la revendicatlon 7, dans lequel I'eta- 
pe consistant k interroger le moyen de traitement 
des donnees (10) comprend une etape consistant 
^transmettre des donnees sur une liaison k rayon- 
55 nement Infrarouge diffuse et dans lequel retape 
consistant k envoyer les donnees regues depuis le 
second moyen d'adaptateur de liaison vers le 
moyen de traitement des donnees (10), comprend 
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une 6tape consistant ^ transmettre des donndes 
sur une liaison k rayonnement infrarouge k port6e 
directe. 

9. Proc6d6 selon la revendication 6, 7 ou 8, dans le- 
quel r^tape consistant k rediriger comprend une 
6tape consistant k conserver une premiere journa- 
llsatbn qui identifie lea donn^es redirigdes vers le 
moyen de m6morlsatlon (52). 

10. Proc6d6 selon la revendication 5, 6, 7 ou 8, dans 
lequei T^tape consistant k recevoir les donn^es de- 
puis le moyen de memorisation (52) comprend une 
6tape consistant k conserver une seconde journa- 
lisation qui identifie ies donnees regues depuis le 
moyen de memorisation (52). 

1 1 . Proc6d6 selon Tune quelconque des revendications 
6^10, dans lequei I'^tape consistant k recevoir les 
donn6es adress^es au moyen de traitement des 
donnees (10) avec le second moyen d'adaptateur 
de liaison, comprend une 6\ape initiale consistant k 
informer un moyen de pontage de rdseau de ce que 
le second moyen d'adaptateur de liaison est asso- 
ci6 k un second rSseau. 

1 2. Proc6d6 selon Tune quelconque des revendications 
pr6c6dentes, dans lequei I'etape consistant a en- 
voyer comprend une 6tape consistant k transmettre 
les donndes avec un support de rayonnement Infra- 
rouge ou avec un support k haute frequence. 

1 3. Dispositif destine k procurer une connexbn perma- 
nente d'un moyen de processeur de donnees (10) 
k un r6seau ckb\e (1 6) du type comportant une plu- 
rality de moyens d'adaptateurs de liaison sans fil 
(12), dont chacun fait passer de fagon bidirection- 
nelle des donnees vers le r^seau (16) et depuis ce- 
lui-ci sur une liaison sans fil, les donnees ^tant 
transmises ou revues depuis un moyen de proces- 
seur de donnees (10), comportant un moyen desti- 
ne k coupler la liaison sans fil, comprenant : 

un moyen de m6nrK)risation de donnees (52) 
couple de fagon bidirectionnelle au reseau 
(16), 

un moyen, repondant au moyen de processeur 
de donnees (10) pour interrompre la liaison de 
donnees avec un premier moyen d'adaptateur 
de liaison, afin de rediriger vers le moyen de 
memorisation des donn6es (52) toutes don- 
nees regues depuis le reseau (16) qui sont des- 
tinees au moyen de processeur de donnees 
(10). 

un moyen, repondant au moyen de processeur 
de donnees (1 0), pour etablir une liaison avec 



un second moyen d'adaptateur de liaison afin 
de lancer la transmission des donnees m6mo- 
risSes depuis le moyen de memorisation de 
donnees (52) vers le second moyen d'adapta- 

5 teur de liaison, 

un moyen destine k recevoir les donnees de- 
puis le moyen de memorisation des donnees 
(52). et 

10 

un moyen destine k envoyer sur la liaison sans 
fil les donnees regues depuis le second moyen 
d'adaptateur de liaison, vers le moyen de trai- 
tement des donnees (10), 

IS 

un moyen, repondant au moyen de memorisa- 
tion des donnees (52), pour transmettre la to- 
tatite des donnees memorisees au second 
moyen d'adaptateur de liaison, afin de mettre 
20 fin k la redirection des donnees depuis le pre- 

mier moyen d'adaptateur de liaison vers le 
. moyen de memorisation des donnees (52), et 

un moyen destine k recevoir depuis le reseau 
25 (16), avec le second moyen d'adaptateur de 

liaison, toutes donn6es ulterieures adress6es 
au moyen de traitement des donnees (10). 

14. Dispositif selon la revendication 13, dans lequei 
30 chacun des moyens d'adaptateur de liaison (12) et 
le moyen de traitement des donnees (10) compren- 
nent chacun un moyen destine a transmettre et a 
recevoir des informations de commande sur une 
liaison k rayonnement infrarouge diffuse et un 
3S moyen destine k transmettre et k recevoir les don- 
nees sur une liaison k rayonnement infrarouge k 
portee directe. 
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FIG. 5 
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